The recent food crisis has helped to push agriculture and food security back on to national and development agenda's. Additional international funds have been mobilized, national and regional initiatives have been strengthened, and a wide range of new and innovative instruments and approaches have been promised. Most of these efforts call for greater investment in knowledge creation, information access, and the wider use of information and communication technologies (ICTs).
Introduction
In recent months, agriculture and food have again hit the world's headlines. Food prices have risen, biofuels have moved from panacea to pariah in the public press, drought, uncertainty and climate changes threaten the livelihoods of millions of people dependent on farming, international trade is in disarray, and consumers in Europe and elsewhere are encouraged to consider food miles when they buy food.
More than ever, the developing world needs reliable information and knowledge on agricultural issues. It needs this knowledge to be accessible and well communicated. On its own, more information is not enough: Access is needed to additional, different knowledge, from different people across the full spectrum of producers, scientists, educators, advisors and policy makers.
Beyond access to information and knowledge, people and institutions in agriculture seek more and better opportunities to interact, to converse, to engage with and question multiple views and perspectives from the peripheries to the centers. New and innovative ways are needed to mobilize and communicate the evidence and insights that decision makers 2 require to take difficult decisions. This paper looks across the agricultural information for development landscape. Starting from an 'innovation systems' perspective on agricultural knowledge sharing and use, it highlights some promising approaches and mechanisms to address the needs expressed above.
Information, knowledge, communication -fertilizers for research
It is a useful metaphor to think of information, knowledge and communication as essential elements that 'fertilize' research and innovation for agricultural growth and development.
Like the famous NPK fertilizer formula 3 for plant growth, agricultural organizations and institutions require regular doses of the three information, knowledge and communication elements. In the right combinations, and with suitable tools and devices to formulate, spread and apply them, these 'intellectual fertilizers' are critical inputs to rich and sustainable research 'harvests.' As in plant growth, different situations and environments require different combinations of these intellectual fertilizers, and an effective balance between each. Unlike for crops however, we do not have hard and fast recommendations on which combinations work best in which circumstances.
We do know however that each element is needed and that people around the world are experimenting with different knowledge doses and information dissemination packages, with differing levels of success.
The experiments are taking place in all agricultural sectors and disciplines, in libraries and documentation centers, on the Internet, with farmer groups, as part of extension, by researchers themselves, in regional networks, with data and databases, using traditional knowledge, among CGIAR information technology and information management professionals, in publishing, using geographic information systems, across mobile phones, using participatory video, and as part of knowledge management initiatives. This list can easily be expanded.
A lot of this experimentation is poorly documented -even when successful. Some is captured on web sites and portals 4 ; much experience is shared when people meet at 2 Agenda 21 Chapter 40 of the UN Conference on Environment and Development in 1992 argues that everyone is a decision-maker: www.un.org/esa/sustdev/documents/agenda21/english/agenda21chapter40.htm 3 NPK represents the key constituent chemical elements Nitrogen (N), Phosphorus (P) and Potassium (K) used in plant fertilizers. www.plantadvice.co.uk 4 The www.e-agriculture.org portal aims to bring cases and people together. A DFID-funded effort is www.dcrn.org focusing on the evidence base for ICT and communication investments. GFAR's www.egfar.org has recently been upgraded to make available the knowledge base accumulated in the past ten years or so. The web sites of regional agricultural information systems affiliated to GFAR contain many case studies and experiences. The IAALD blog -http://iaald.blogspot.com carries news and updates from around the world. workshops and conferences or through professional networks and communities
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. A few 'classic' stories are widely circulated and appear over and over. Different traditions and communities -information/documentation, ICTs in development, communication for rural development, extension, and knowledge managers -have their own landscapes for sharing.
Among all this rich diversity, some common threads are emerging -signaling the need for different types of intellectual fertilizers and innovative ways to formulate and apply them.
An Emerging Agricultural Innovation Agenda
The World Bank 6 recently argued that agricultural development depends to a great extent on how successfully knowledge is generated, shared and applied. It suggests that investments in knowledge -especially in science and technology -have to be adjusted to rapid changes in the wider agricultural environment.
According to the World Bank, these wider changes include: Markets increasingly drive agricultural development. Knowledge, information, and technology are increasingly generated, diffused, and applied through the private sector. Information and communication technologies, especially the Internet, transform our ability to take advantage of knowledge developed in other places or for other purposes. Taking advantage of new knowledge has become as important as generating and diffusing it. The knowledge structure of the agricultural sector is changing -many people interact to generate new ideas or develop responses to changing conditions; and technical change and innovation have become much more interactive processes.
Uwe Werblow 7 at the Second European Forum on Sustainable Rural Development in 2007 captures some of the changes facing agricultural research and innovation:
• The complex and dynamic environment for agricultural development requires a broad based research focus, a broad set of scientific disciplines, and looks beyond agriculture and biological sciences to social and natural sciences as well as policy research.
• The composite, multifaceted knowledge and the high-tech tools required for research today cannot be generated or operated by a single institute. Establishing effective and trustful partnerships and broader knowledge systems becomes more and more essential.
• New types of relationships and ways of working together are emerging: Linking, networking and consortia, based on sharing and accessing information and knowledge with ICTs. There is a new research architecture linking national, regional and global research actors, where they jointly define priorities based on the comparative advantage of the various actors. 
Agricultural Innovation in Systems
According to Hall 8 , the innovation systems perspective fundamentally recognizes that the determinants of innovation, as a process of generating, accessing and putting knowledge into use, are the interactions of different people and their ideas, and the social setting of these interactions and relationships. This is a major change from earlier rather linear paradigms of knowledge creation and use that saw research institutes as the creators of knowledge and technology, extension as the diffusers of advice, and farmers as the (hopefully) adopters of new practices, and where the different knowledge and information systems were often quite separate. Innovation systems thinking recognizes that innovation and change can originate and be catalyzed anywhere in a network of actors involved in a specific value chain or activity and that the relations among the actors are the key to knowledge sharing and application. "Innovation processes can be enhanced by creating more possibilities for actors to interact 9 ."
The 'collective' aspect of such innovation systems thinking is emphasized by a report from IICA 10 : "Overcoming the linear view of the innovation process has led to an understanding that innovation is an entirely collective process, because: (i) it involves different actors with different perspectives; (ii) it looks at a common objective with different concepts, tools and perspectives; (iii) it requires a division of work; (iv) it requires the distribution of property rights; v) it has economies of scale and scope; (vi) it requires coordination." Thus, the World Bank 11 concludes that the "innovation systems concept is attractive not only because it offers a holistic explanation of how knowledge is produced, diffused, and used but also because it emphasizes the actors and processes that have become increasingly important in agricultural development."
This same World Bank report defines an innovation system "as a network of organizations, enterprises, and individuals focused on bringing new products, new processes, and new forms of organization into social and economic use, together with the institutions and policies that affect their behavior and performance. The innovation systems concept embraces not only the science suppliers but also the totality and interaction of actors involved in innovation. It extends beyond the creation of knowledge to encompass the factors affecting demand for and use of knowledge in novel and useful ways."
Kristjanson and colleagues 12 applied such an innovation framework to livestock research projects in Africa and Asia, concluding that 'linking knowledge to action' can be improved by 13 suggests that "it will be important that all actors in the R&D process -from research design through to those who will apply the outcomes in the fieldshould communicate with each other and should have equal access to knowledge." We need inclusive, participatory approaches to knowledge-sharing.
Knowledge also needs to be sourced from an increasingly diverse set of actors. It is not sufficient, for example, for research institutes to access each others' reports -they need to tap into many other information flows, including from farmers themselves, and find ways to document and provide access to this.
We need to ensure that information products and services can be accessed and applied by more diverse 'audiences.' Different, collaborative, and interactive, forms of sharing and exchange are needed.
The intellectual property of the products of such innovation systems is likely to be much less clear-cut. The involvement of all kinds of private and developmental actors in innovation processes is likely to challenge the idea that the results will automatically be in the public domain. Who will own and license the knowledge? It may also call for different types of 'communicators' who are skilled at tapping into and supporting collaborative activities and interactive processes involving different types of stakeholders, and can help people harvest and share different kinds of knowledge.
It certainly provides opportunities for information and communication specialists to contribute to and be active actors in 'user generated innovation' -where specialist skills will be essential to help make the innovation systems work.
Farmer Knowledge
Ann Water-Bayer 14 and colleagues from the PROLINNOVA project of GFAR argue that farmers and local communities are key actors in agricultural innovation systems -"the type of innovation that ultimately makes the difference is what farmers decide to do." However research worlds tend to under-value the indigenous knowledge of farmers and the "practice in most African countries still follows the linear model of technology transfer, in which it is assumed that innovations are developed by scientists and spread by extension workers to be adopted by farmers. … Thus, both the farmers and the outside professionals see farmers as receivers of technologies, information and instructions, instead of people who have something to offer." PROLINNOVA promotes participatory innovation development with farmers in an effort to counter this trend, by encouraging 'farmer-led experimentation' and the integration of farming communities into innovation systems. The idea is mainly to foster knowledge sharing among farmers and other innovation actors, encouraging farmers to compare and share their experiences and to more critically experiment. Beside this support for tacit knowledge exchange, PROLINNOVA has also begun to examine 'Farmer Led Documentation' in which rural communities express their own knowledge, experiences and practices in their own words -often using a mix of traditional and modern media: text, drawings, still photography, video and audio recordings 15 . This is one of several initiative focusing at this level -Bioversity International 16 works with local communities in several locations looking at how their traditional knowledge is documented, IFAD and FAO are supporting a 'Linking Local Learners' project 17 in East Africa in which groups of farmers learn together, exchanging 'know-how' and organizing their own knowledge networks and sharing. The ICT for development community has also looked at these issues as part of a concern for 'local content' on the Internet 18 .
A really interesting aspect of this work is the experimentation taking place with different knowledge sharing formats, from drawings to the Internet, from databases to participatory video 19 , and the emphasis on local languages that help to make the information more locally accessible.
There is a strong link in this work with innovation systems thinking that values the role of all actors, including local communities, in contributing knowledge for learning and innovation.
Recognizing the value of the knowledge of farmers poses significant challenge to traditional research and extension 'experts' whose new role is perhaps more about catalyzing communication and knowledge sharing among farmers and other groups than it is to bring modern technology to backward communities. Instead of being 'intellectual fertilizer' distributors, they need to also become fertilizer 'prospectors,' looking for knowledge in areas that were previously considered barren.
ICTs for Rural Communities and Livelihoods
A separate paper is called for to do justice to the many changes now underway concerning the whole area of information, ICTs, mobile phones and the provision of related services to rural communities. Here we sketch a few experiences and issues.
One major driver of change is the increasing use of information and communication technologies (ICTs) -including mobile phones -to link farmers and producers to markets and credit as well as government services. Increasingly, farmers can receive timely information on markets, prices, and weather as well as technical advice; these services often draw in experts to answer questions 20 . Farmers, researchers and extension workers are also being brought together through various ICT-based systems and portals. 20 There are many places to find information. FAO facilitates a global platform -http://www.e-agriculture.org/. EForAll documents efforts to use ICTs to empower the rural poor -www.e-forall.org. The DCERN 'impact of communication in development' portal has an agriculture section with a review of efforts in this areawww.dcern.org/portal/index.asp?portal=3. FAO's 'Bridging the Rural Digital Divide' web site contains cases and good practice -www.fao.org/rdd/. The Indian-based i4donline web site has news on ICTs in agriculturewww.i4donline.net/news/news.asp?catid=1. Policy documents from donors also contain examples and It adds up to an ongoing revolution.
Between February and June 2006, information and communication specialists working in agriculture met online (www.dgroups.org/groups/inars) to explore different dimensions of this revolution, exchanging ideas and experiences on "knowledge management and sharing in agriculture". Strengthening rural livelihoods through communication, knowledge sharing and learning, and the use of ICTs was one agenda point on this GFAR-supported discussion. Some key points arising were:
• 'Ordinary communication' is as important as more sophisticated 'knowledge sharing. ' Mobile phones are widely used because they satisfy ordinary communications needs.
• Local service providers and telecenter operators play an important role in mediating communications between rural communities and information providers (agriculturists, veterinary scientists, medical doctors and so on). Extension systems need to also transform themselves to make effective use of new ICTs.
• The Internet is no replacement for traditional information sources for farmers. Best results come from a mix of media such as radio, television, telephones, computer based information kiosks, computers, video and digital cameras and through the Internet, web and e-mail based services.
• Farmers have information and communication needs beyond those related to agriculture, hence we need to look holistically at rural community needs for information exchange and sharing.
• To successfully use ICTs to support farmers and rural communities, the first step is to empower farming communities to define their own needs.
While the discussion brought together experience and opinions from a number of people, it does not constitute hard 'evidence' on the effectiveness and impact of these activities. Indeed, a recent study for DFID 21 concluded that "we still lack a substantial body of robust evidence on the impact of communication initiatives in the agricultural sector." Despite this lack of hard evidence, the authors, and other sources mentioned above, point to numerous cases where ICTs are actually being applied in rural areas. Some have also been considered to be successes 22 .
Using ICTs at the interface between farmers, extension and research is one area where we can observe much experimentation and innovation.
Francisco Proenza
23 has brought together a number of interesting reports and project material from Latin America and Asia. In terms of projects, VERCON in Egypt 24 uses the Internet to strengthen research-extension linkages so that agricultural advisory services to farmers can be improved. The Open Academy for Philippine Agriculture has set up the Pinoy 26 where a National eXtension Initiative is developing an interactive learning environment that will deliver knowledge and "connect knowledge consumers with knowledge providers," providing data and information as well as solutions and answers to questions.
Another promising area associates the use of ICTs with the availability of credit and financial services in rural communities.
In the Philippines, e-commerce provider b2bpricenow.com 27 has established an 'Ecommerce for farmers program' comprising an e-marketplace where agricultural commodities can be bought and sold online, local 'b2b' (business to business) centers in rural areas, and mobile commerce to help cooperatives and farmers move money around. The programme is based on an innovative partnership between b2bpricenow.com, the Land Bank of the Philippines, and UNISYS, a major IT services company. It aims to help farmers achieve prosperity by lowering the transaction costs of marketing and trading (primarily by supporting the e-commerce efforts of cooperatives affiliated to the Land Bank) and by getting rural people and farmers into the banking system.
In India, the Commonwealth of Learning has supported a 'Lifelong Learning for Farmers 28 ' project that brings together community associations in rural villages, ICT 'kiosk' operators, an IT company, agricultural universities, and the State Bank of India. The project combines access to information, learning, and credit opportunities, seeking to improve local livelihoods by enhancing capacities (knowledge and skills), providing affordable credit, and generating employment. Like the Philippine example above, this is also an innovative partnership where credit and the banking sector play a major role and where ICTs are used to meet several development objectives: It empowers the communities, especially women; it disburses more and more affordable credit and improves the performance of the loans; and it helps local ICT entrepreneurs build sustainable businesses.
These examples are the tip of a massive iceberg. Countries like India are experimenting on a grand scale with rural telecenters that provide a wide range of services -both from the government and the private sector. In Africa and Latin America, there are also active telecenter movements 29 . A growth area is the use of ICTs to improve agricultural markets, marketing systems and commodity exchanges 30 . By making, particularly, price information available to farmers they can be empowered to take better decisions -and earn better returns on their produce. In 2008 and 2009, we are seeing massive interest and increasing investments in the use of mobile phones to support farmers with information.
Increasingly, these investments are driven by efforts to deliver better services to rural communities; also by a desire to empower rural people to better manage their own situations and livelihoods. Despite an increasing involvement of private and civil groups in such service provision, rural access to information has typically been a public service responsibility of governments who both deliver a range of services and create enabling environments for others to do so.
While this 'public good' is still an important factor, it is perhaps ironic in this increasingly connected information society that getting some classes of knowledge into the public domain is not as straightforward as it seems.
Public Goods
An ongoing debate is focused on the 'public good' nature of international and other research, and the steps needed to achieve this. This discussion on the positioning of research vis-à-vis other development activities is also important for the information and communication agenda 31 .
Research institutes traditionally produce a variety of 'goods' from their research activities, typically new knowledge and technology for others to capitalize on. Depending how a research activity is sponsored and designed, its outputs may or may not be a 'public good' -in that the output is non-excludable 32 (when provided for one person, it is provided for all) and non-rival (one person's consumption does not diminish its consumption by any other person). Much research by public institutions with public funding is not a 'pure' public good, as when it is designed to benefit a specific community or local problem, when it is commissioned by an interest group for its own use, when it involves private interests and proprietary knowledge or technology, or when it is otherwise not intended for broad public use. Further, as one moves closer to research users, targeting the specific needs of a specific situation, the public nature of research goods is likely to be diluted, to become 'privatized'.
The means by which a research output is made available, accessible and applicable also determines whether it will become a public good. A classic example is where publicly funded research outputs are disseminated in limited-access scientific journals that exclude some classes of potential users, or where outputs are only available on web sites that are less accessible to people without good web access. A similar case can be made for outputs made available in one language only, written in a 'scientific' style, published in a proprietary format or with restricted intellectual property licenses. These give 'public' access to some while, perhaps unintentionally, excluding others.
There are thus many such ways in which the public character of a research output can be limited by decisions taken regarding its dissemination. As the ACIAR 33 recently argued: "Knowledge is a classic club good, available free [only] to those who have the capacity to access (and use) the information."
Contrary to what many believe, research outputs are therefore not intrinsically public goods; they must be made so. This can be done as part of research design and planning when the outputs, even of location-specific research, can be designed to be public in nature. Individual research outputs -as messages -can also be created, handled and disseminated in certain ways to ensure they take on public goods characteristics, and are not just goods with potential.
The CGIAR has been particularly active in these discussions 34 . A recent document 35 on the role of the CGIAR as a player in Research for Development sets out the key arguments why the CGIAR should pursue international public goods in its strategies and activities. The first part of the document is a wide-ranging discussion by Jim Ryan 36 -it includes a valuable 'wor king definition':
"International public goods are taken to mean research outputs of knowledge and technology generated through strategic and applied research that are applicable and readily accessible internationally to address generic issues and challenges consistent with CGIAR goals."
The key here is the ready international applicability and accessibility as essential features of public knowledge and technology outputs. In the same report, Phil Pardey 37 sounds a word of caution. He argues that "most research products are not intrinsically public -technically, non-rival and non-price excludable -or private goods; they fall in the 'shades of grey' category, have multiple attributes (with some attributes that are more or less rival or excludable than others), and, above all, can be made more or less public (or not) through policy and practical actions on the part of the CGIAR or others."
This last point is very important as we look at information and knowledge. Information and knowledge are not born 'public'; they must be worked upon to ensure they become public, i.e.: available, accessible, and applicable.
There is a massive challenge here for information and communication communities -to ensure that the outputs of publicly-funded research become publicly available, accessible, and applicable, now and in the future.
It means that data, information or knowledge assets need to be managed in such a way that they are created and deposited in formats and systems that allow perpetual access; are licensed to allow and encourage widespread use; are described and indexed to allow easy finding and dissemination; and are optimized to enhance understanding and encourage widespread adoption.
It requires a clear understanding of the demands of priority research users and the challenges they face, active use of diverse approaches and communication pathways for diverse purposes, and the adoption of mindsets and incentives that value open publishing and exchange.
We can expect that making a research output into a public good requires that certain steps are taken to address its availability, accessibility and applicability, such as: a. Make an output available (make the message explicit and documented and described and 'published' in an appropriate and long-lasting format and available in full). This is the absolute minimum requirement to satisfy the needs of future generations.
b. Make the output accessible (the output is included and indexed in widely known finding systems). It needs to be easy to find.
c. Make the output openly accessible (the output is licensed using creative commons or equivalent as open access). It should encourage use and re-use.
d. Make it applicable or appropriable (related to relevance, the output/message is customized for easy use and re-use). It can be adopted.
It may also require what Land & Water Australia 38 describes as a commitment to 'Knowledge and Adoption' which "explicitly links the knowledge assets generated through research investments with their adoption" -i.e. that the public good is only achieved when the knowledge gets beyond availability and access to actual adoption and use. Focusing on this adoption phase however takes us closer to the 'private' motivations and benefits of groups and individuals and their relationships with the public knowledge provided. It gets more than a little complicated.
In 2008, these challenges were taken up by a new international effort -the Coherence in Information for Agricultural Research for Development (CIARD) initiative 39 . Facilitated together by FAO, the multi-agency group has agreed a manifesto "to make public domain agricultural research information and knowledge truly accessible to all." It is also working on a set of concrete 'pathways' that individuals and organizations can follow to make their information more accessible.
Open Content
For many people, the whole issue of public good is encapsulated in efforts to provide 'open access' to the results of research, especially journal articles and reports. There is also a movement to make sure the data generated through research is also made openly accessible. This poses some additional challenges and questions.
The open access 40 debate has raged for several years now, pitting research publisherswhose content is generally only available by purchase -against advocates of 'free' access by readers to research content. Research funders and governments tend to sit uncomfortably between them. It has tended to involve fewer researchers themselves than publishers and librarians for whom the financial dimensions of the debate are very pressing.
According to Peter Suber The notion of open access 'institutional repositories' is perhaps more relevant to agriculture in developing countries where researchers, academics, and others produce many documents and reports that need to be captured, described and made available. As these reports become digital, it makes sense to archive them in repositories that are also accessible online. This approach is gradually gaining momentum around the world and academic repositories, especially, are being set up and gradually 'populated' with content.
FAO, through the AGRIS initiative, is pursuing a decentralized approach with different partners and is developing standards through which the content of repositories located around the world are cleverly linked and 'harvested' to create a bottom-up global exchange system 46 . Similar approaches are emerging in aquaculture and fisheries (http://aquacomm.fcla.edu), forestry (www.gfis.net), and economics (www.repec.org).
The underlying idea is that each institution, country and region will take responsibility for its own research outputs -making them available and accessible across the Internet using common standards that allow exchange, 'inter-operability,' and facilitate searches across organizations. These databases and content will be openly available and accessible.
The regional agricultural information systems working with GFAR have been particularly active in this area and we are beginning to see various services and portals offering open access to information in different regions. The new FARA website (www.fara-africa.org/) for instance, has a searchable knowledge base. In the Near East and North Africa, AARINENA has made available its documents repository (www.aarinena.org); the Agroweb network in Eastern Europe gives country by country access to agricultural information (www.agrowebcee.net). GFAR has re-designed its own web site (www.egfar.org) to be an institutional repository and access point to its regional partners. Research centers in the CGIAR are also moving in this direction, as a recent article from IRRI explains 47 . 43 The .org) who define 'open knowledge' as "any content, information or data that people are free to use, re-use and redistribute --without any legal, technological or social restriction." Replacing 'all rights reserved' copyright statements from agricultural content will increase the likelihood that the outputs will be transformed and adapted and applied by other organizations in the innovation system.
An important dimension of all these projects is that the content mobilized is made openly available and accessible. A major challenge is still to document and mobilize the content generated in agricultural research for development, and to make it available through various systems in open digital forms. So far much the emphasis has been on texts and reports, similar approaches can also be envisaged for data, images, video and other forms of communication 49 .
The focus so far on this 'openness' issue has been on the content of research outputs. An important aspect is to also ensure that the systems and databases and web sites built to provide access are also open. This means making them user friendly, it also means making use of international standards 50 that will allow the content of the databases to be queried and exchanged by others. And it means investing in emerging interactive open features, such as RSS 51 , that encourage people to re-use information that has been compiled.
There is much to be done technically to get all this content organized, there is perhaps as much to be done politically to sensitize researchers and research policy makers to the value of open content as a vehicle to speed up the dissemination of research outputs, getting them to people and places that other methods won't. Such open content also has an important role to heighten the visibility of the research being done in developing countries.
The Social Web
One of the key features of the innovation systems perspective is the recognition that many actors are involved. It follows that many different sources, types and forms of knowledge and information need to be circulated, communicated and aggregated to support 'new-style' agricultural research and innovation for development.
Communities communicated through networks and associations that offered well-defined meeting spaces (conferences) and exchange mechanisms (newsletters and journals).
Today, this information flows in different ways. The collections of information, in electronic as well as paper form, are still there. However, there is increasing online access to library and other databases, and many organizations publish the full texts of reports and documents on their websites, without charge. Communities have evolved into virtual networks and ecommunities that often interact entirely online via email, chat or internet telephony. More and more people seem to have at least one email address, every organization has its own website, and publishes a variety of digital content -audio, visual and text-based. It is becoming technically more and more easy for an organization, group or individual to publish and disseminate digital content, and deceptively easy to find such information using internet search engines. This evolution in the use of more 'social' media is often called 'web 2.0' and is characterized by a move towards increasing amounts of 'user-generated content' and 'user-personalized content' -where different streams of content are brought together by each individual in their own personal 'mash up.' The name is less important than some of the underlying ideas 52 . In some ways, it is the ultimate reflection of the innovation systems we talked of earlier. The 'social' web 2.0 offers a range of opportunities for inclusive, participatory approaches to knowledge-sharing, where knowledge is sourced from a diverse set of actors. It can act as a catalyst for people to interact and for knowledge-sharing and communication to flourish.
Thus, we are starting to see individuals, groups and smaller organizations using the Internet to become active creators and producers of information. Inherent in most of the tools are features offering comments and discussion -'if you liked this story, other readers recommend this one'; 'if you care about this issue, join this social networking space', and so on, usually beyond the boundaries that organizations monitor. Size is becoming less important than creativity and entrepreneurship. People with ideas and messages have very accessible tools with which to communicate. Larger and more traditional organizations might soon be at a disadvantage as they try to organize and manage these dynamic and semichaotic information flows.
The potential anarchy in production is matched by the availability of new tools that allow the various streams to be tracked, aggregated and channeled. Each individual can be a publisher; each individual can also create their own personal -or group -news channel and library, specifying what it should contain, how it should be accessed, and who by. The whole system is dependent however on a critical mass of 'publishers' to join, and adopt the open and interactive tools that power the systems.
While the pace of change in agriculture may seem quite slow, it is widespread. Blogs 53 are appearing, organizations are making their content available as RSS feeds 54 -and more and more are publishing such feeds from partners on their own web sites 55 . We are also seeing the emergence of completely new approaches powered by these new media: In the USA and the Philippines, 'e-extension' connects farmers with science and advice 56 It heralds a completely different approach to information and communication management in which issuing a document's electronic 'passport' to travel is as important as publishing it on a web site in the first place. Information and communication managers need to issue good 'passports,' be willing to let the content go wherever it is demanded, and be able to track and assess interesting content 'traveling' from sometimes strange and unexpected places in the wider innovation system.
Future Roles for Libraries
What do some of these developments mean for more traditional information management practitioners such as libraries?
In January 2009, a session on the future of agricultural libraries was held during the Rome 'Knowledge Share Fair for Agricultural Development and Food Security' (www.sharefair.net/). Participants reflected on the future roles and added value -the 'business cases' as one participant described it -of agricultural libraries 57 .
Key points highlighted in the discussions included:
• Future libraries will play a wider range of roles. They will be more active in opening access to information and knowledge, in disseminating -not just collecting and documenting) global goods, in catalyzing knowledge sharing among people, in providing integrated platforms for information and knowledge management, and in providing a range of targeted services and products.
• Future libraries will be more and more 'e-libraries', providing access to current and archival knowledge in a wide range of digital formats.
• Future libraries will increasingly be valued as places to exchange and interact, they will manage and facilitate processes of organizing and sharing and collaborating.
• Future libraries will be seen as part of wider information and knowledge exchange systems in which 'users' will increasingly become 'collaborators' and librarians will become knowledge sharing catalysts and brokers.
These expected changes in agricultural libraries are likely to require substantial repositioning of traditional information centers -away from mainly 'collecting' roles towards more 'connecting' ones. Such libraries will need to add skills from knowledge management, social media, participatory communication, and information technology to their existing core focus on agricultural content.
End Note
Similar to an innovation system, this article presents a diverse collection of issues and trends on the agenda of many agricultural information and communication managers.
The choice of topics reflects the changing agricultural information and communication 'business' -as new actors get involved and as technologies transform processes, products, services, and expectations. 'Business as usual' is likely to become the exception rather than the norm.
Where information and knowledge management in agriculture once comprised rather linear processes managed by specialists, tomorrow's harvests will spring from more organic approaches where agricultural innovators will become active creators and managers of information and knowledge, and information managers will become innovators. Such 'infovation' is already happening around us: Researchers become bloggers, scientists publish websites, farmers form learning networks, extension workers build wiki's, and librarians become film-makers.
